Abstract: Background: Needle stick injury has been recognized as one of the occupational hazards which results in transmission of blood borne pathogens. As there was limited data on the national level about these injuries determinants of such injuries are important to investigate and to design effective prevention programs. Objective: The purpose of this study was to investigate the prevalence and circumstances of needle stick injuries among heath care personnel working at Alexandria University hospitals. Effectiveness of the existing control measures and practice of standard precautions were also assessed. Methods: A cross-sectional survey was carried out among 913 health care workers (HCW) in different clinical departments of the three teaching hospitals from January to December 2007. Data were obtained by an anonymous, self-reporting questionnaire. Health Belief Model (HBM) was used to explain standard precautions practice. Multiple linear regression was performed to predict factors associated with the practice of standard precautions. Results: Of the recruited participants, 70.6% (645/913) had completed the questionnaires. Nurses had the highest response rate (92.5%). More than two thirds (68.0%, n=438) of participating HCWs had sustained at least one needle stick injury in the last 12 months. Risk of (Needle Stick Injuries (NSIs) was significantly associated with younger age of the participants and fewer years of work experience. More specifically, of all occupational groups, nurses have the highest risk to experience needle stick injuries (62.3%). Disposable syringes accounted for 38.4% of injuries. Most needle stick injuries (36.5%) occurred at the patient's ward. Evaluating the kind of activity under which the needle stick injury occurred, on average 36.0% of injuries occurred during recapping of a needle especially if this practice was handily done. High risk patients (one with a history of infection with HIV, hepatitis B, hepatitis C, or injection drug use) were involved in 8.2% of injuries. The majority of NSIs (73.1%) occurred at end of the shift. Most health care workers (77.4%) were mentally distressed during their injury. Factors increase possibility of infection transmission were the procedure involving a needle placed directly in patient's vein or artery, exposure to a source patient who had evidence of blood borne infection, low immune status of the HCW (i.e., no vaccination with HBV), deep injury, and lack use of personal protective equipment. A total of 327 respondents (74.7%) did not report the injury to an employee health service. Lack knowledge of appropriate procedure after injury was the most common cited reason for not reporting the injury. The survey revealed that use of preventive measures was inadequate. Only 10.0% of all participant workers knew new needless safety devices. The significant protective factors that decreased the frequency of needle stick injuries were using devices with safety features (OR=0.41), satisfactory adherence of a health care worker to infection control guidelines (OR=0.42), having training in injection safety and appropriate work practices (OR=0.14), comfortable room temperature during injection (OR=0.32), and availability of written protocol for prompt reporting of such injuries (OR=0.37). The mean standard precautions practice percent score for the health care workers was 46.32%. In multiple linear regression model, knowledge score of infection transmission (adjβ: 0.18) and the work experience (adjβ: 0.06) were the only significant predictors of standard precautions 127
INTRODUCTION
Workplace safety is a very important aspect of occupational health practice in many countries. In industrialized and developing countries alike, there is legislation on safety and health at work with recognized codes of practice. Among health care workers (HCWs), HIV, hepatitis B and C, and cytomegalovirus are recognized occupational health infections of special importance [1, 2] . health-care workers worldwide [3] .
Previously in 1998, the Centers for Disease
Control and Prevention (CDCP) estimated that approximately 800,000 US HCWs were injured by patient needles; and about
2000 of those workers were tested positive for infections of hepatitis C, 400 had got hepatitis B, and 35 contracted HIV [4] .
Despite of the prevalence of these injuries varies from 0.11 up to 11.05 per 100 workers in Swiss hospitals [5] ; there was no there is a lack of regulation and policy to protect health workers from exposure [6] .
Most of the time, health care workers never receive training in infection control and standard precautions although such trainings and practices are low cost solution to reducing risk of sharp injuries and have a high likelihood of being adopted [7] .
Recapping, disassembly, and inappropriate disposal increase risk of NSI [7] . In developing countries, the frequency of these factors gets accentuated with high injection use at health care facilities, most of which are provided with previously used syringes [8] . Injection use is very common in Alexandria teaching hospitals. More than 30% of these injections are provided with previously used syringes. Prevalence of HBV and HCV in Egypt is high and unsafe injections transmit most of these infections.
Hence, risk of NSI and associated infections is higher in Egypt as compared to those countries that have a low prevalence of HBV and HCV [9] . Timely reporting of occupational exposures to an employee health service is required to ensure appropriate counseling, facilitate prophylaxis or early treatment, and establish legal prerequisites for workers'
compensation. Failure to report exposures precludes interventions that could benefit the injured party, placing health care workers at unnecessary risk [10] .
Occupational Safety and Health
Administration (OSHA) regulations aim at decreasing occupational exposures through use of personal protective equipment, work practice controls and education and training [11] . Moreover, The prove to be more effective at reducing the risk of NSI occurrence [12] .
AIM OF THE WORK:
Since information is limited regarding the prevalence of needle stick injuries, the circumstances surrounding them, and the barriers to reporting them. This study was 
MATERIAL AND METHODS

Study design
A cross-sectional survey was conducted during January through December 2007.
Study population & setting
The study population included health care personnel working at three Alexandria Health Belief Model (HBM) was used in the questionnaire [13] . In HBM, knowledge influences perception about disease susceptibility and disease severity. Both of these determine perceived disease threat which, in turn, influences behavior.
Behavior is also determined by perceived self efficacy (confidence in one's ability to perform certain activity), cues to action and barriers and benefits ( Figure 1 ). 
Statistical analysis
RESULTS
Distribution of job categories
The total number of full time HCWs 
Prevalence of NSIs
More than two-thirds (68.0%, n=438)
of participant HCWs had sustained at least one needlestick injury in the last 12 months. For the workers who reported that they had NSI, 33.0% had one, 18.0% had two, 12.0% had three, and 5.0% had more than three NSIs ( Figure 2 ). Table 2 shows that health care workers aged forty years and more (16.4% for age group 40-<50 years, and 11.6% for the age group 50-60 years) and those with 5 years of work experience or more (26.1%) were significantly less likely to be injured (OR=0.32, 0.28 and 0.34, respectively).
However, gender had no effect on the occurrence of NSIs (OR=1.8, 95%
CI=0.64-2.7). Most health care workers (77.4%) were mentally distressed during their injury. Table 4 shows that a health care
Circumstances of NSIs
Risk of infection after a needle stick injury
worker's risk of infection was 9.07 times higher when the procedure involving a needle placed directly in patient's vein or artery, and this was significant (p = 0.013).
Exposure to a source patient who had 
Self-reporting effectiveness of existing control measures
Only 10.0% of all participant workers knew new needless safety devices. In the developing countries, on average 2 million NSIs are projected yearly. This is probably a low estimate, because of the lack of surveillance systems and underreporting of injuries [8] . Lower prevalence of needle stick injuries among
Malaysian health care workers in two teaching hospitals were reported to be 31.6% and 52.9%, respectively [14] .
Data from injection safety surveys conducted by the WHO and others show on average: four NSIs per worker per year in the African, Eastern Mediterranean, and
Asian populations [8] . In Vietnam, 38% of physicians and 66% of nurses reported sustaining a sharp stick injury in the previous nine months [15] . In South Africa, 91% of junior doctors reported sustaining a needlestick injury in the previous 12 months, and 55% of these injuries came from source patients who were HIVpositive [16] .
The Overall, the epidemiological patterns of reported NSI were consistent with other authors' reviews [17] [18] [19] . Physicians mostly do not provide injections as nurses do and hence their risk of injury exposure is lower.
The housekeepers clean and collect waste without protective equipment and hence are at the high risk of injury exposure.
Concerning device-specific needlestick injury, syringe needles, were associated with 38.4% of all NSI experienced by studied HCWs. This finding was consistent with data presented by Ippolito et al.
1997 [20] , where hollow-bore needles accounted for 38.5% of percutaneous injuries. Some prevention strategies need to be developed, including important and cost effective behavioral changes in
HCWs. Implementing engineering control, for example, by providing safer needle devices to all HCWs has constantly been suggested (Sohn, 2004) [21] . It has also been suggested that implementing sharps containers at desirable spots will shorten the distance that a used needle being held has to travel (Shiao, 1997) [22] .
More [23] .
In contrary to finding of the present work, 38% of percutaneous injuries among Taiwan HCWs occur during use, when a needle being manipulated in a patient becomes accidentally dislodged [24] .
Recapping of needles was prevalent in Administration (OSHA); it continues to be an identified cause of injury [25] .
High risk patients (one with a history of infection with HIV, hepatitis B, hepatitis C, or injection drug use) were involved in 8.2% of injuries. These are highly transmissible pathogen and with the high prevalence of NSI with hollow-bore needles. This is especially a concern considering hollow-bore needles are effective in delivering large amounts of blood and body fluids [26] .
Of the blood borne pathogens, HBV is [29] . A data combined from more than 20 prospective studies worldwide of health care workers exposed to HIV infected blood through percutaneous injury revealed an average transmission rate of 0.3% per injury [30] .
Understanding of all injuries go unreported [31] .
The present study identified common occupational exposure may lead to the denial of subsequent claims [32] .
Health workers in the present study were to safety climate [32] . [34] . However, the present work found that these factors conditions had no effect on the occurrence of this work did not collect data on these exposures.
Areas for Further Research
As with any emerging public health problem, there are several important areas in which our knowledge about needle stick injuries and their prevention can be improved.
Studies are recommended to determine the adverse outcomes of these injuries, including infectious, psychological, and financial. 
Items Constructs
Knowledge ( 
